PCT 



1 R V 8 JS 




(51) BIBttttfllBi-e 
G01N 33/564, 33/53 



Al 



(ii) se&nv^ 



WO 95/14231 



(21) B£ttH#* 

(22) Bgga*iB 

<f?IB¥ 5/309 874 



PCT/JP94/019 29 
1994^1.1^1 SBC 15. 11. 94) 



1993^11^16BC16. 11. 93) 



JP 



(71) mfi A (*H<r»<i"<'C©l85effl»c^t ) 

+ -r * tf ta«5£&tt ( Y AM AS A CORPQ RATION) C JP/JP ) 
T288 *3^*Wifi»£PT2TS 1 0»©1 Chiba, CJP) 

(72) RH% ;*ir/ 

(75) 56W*/ttJH A ( KBfcoiAT©* ) 

#il8£&CMATSUURA, Ei j i HJP/JPD 

T288 *£&&*rfU#B*2 8 5$&©2 4 Chiba. CJP) 

iMQsG A CNAGAE , H i s a t o )t JP/JP ) 

^288 ?Mtt?mftJI|lT4 -6 5 1 Chiba, CJP) 

3£+J8L ESECIGAKASHI , Mako t o )C JP/JPD 
* 1 0 ARAS HI , Yd sh i k o ) C JP/JPD 

T288 ?MOTffiSr£IT2Til5firJ&0 2 3 Chiba, CJP) 

/J»a»*CKOIKB, Takao)C JP/JPD 

T 06 0 ftiMtijKm+J&ft-ftB 1 6 T§ 1 - 2 

Hokkaido , CJP) 
(74) ftSA 

BS, ^CASAMURA. Kiyosh i et al. )' 
T 100 3KTWWEBE*#in-2Ta2#l* 
Sn*Wtf*3 3 1 Tokyo, CJP) 



(81) 

AU, CA, JP, US, fcWfflfifrC AT, BE, OH, DE , DK , ES, 
FR, GB , OR, IE, IT, LU, MC, NL, PT, SE) . 



(54) Title METHOD OF ASSAYING ANTIPHOSPHOLIPID ANTIBODY AND KIT THEREFOR 
(54) %910£ffc avyjwuifroajafeftv+yh 




(57) Abstract . 

A method of assaying an anuphospholipid.antibody contained in a sample by using ^-glycoprotein I, wherein 
use is made of, instead of the same, a polypeptide having the same amino acid sequence as that of the domain IV of 
^-glycoprotein I or a polypeptide which is partially different from the above polypeptide but is equivalent thereto in 
function, thereby permitting an easy and accurate assay of an autoantibody originating in antiphospholipid antibody 
syndrome. 
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ft ffl ft -i K R / £ tt IB IK K? K > »' If ft b ft ^ - 

ajtic^Tli, -T *> *> \ >< * * d $ >f ;b x it £ 
^©BSiliQfflfctfTfcWaUfciecfcfc^fcffALT 

? * - i UfffitS, 
10 ffl Jfc £ S ' < *an^-f;U^*Wfi-r*IR{Cffiffl'f5^ 

7 r • # ^ 7 * ^ — * ( Autographa Calif ornica^ 
ATCC VR-134 4 HTA C'NP V tint) , ' 
15 # > tr y ? X • * 'J (Bombyx mori ) <Cif©fiE^ftft#5 

+ a p WA/XltSaO'f A ^ D N A ( t x. I* . 
AcNPVO^-T^XDNAlil 3 0 Kb £ W 

•T§©li^"ItiT*^o *:T, # JR b T li * * 1" it 
25 :o|E^H" ;i3Saifl9t-r*jttK-f*^tr- 
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DNAi^ClAiil^ - ^ b b > ffi ^ 

io ^litbttfts, 

jgct$tE£W?*£k©T&ntf$m$ttttwii&te 

^t5t©^fffl$n, #i;:fft0DNA»rJt©#AlwJ; 

#©*>©)&<*?* L/^o COi^P^aD')^ ;t/ * © if 
ft II * £ D. NAfl*'i IT tt v fc * * V- ^ l) 
>j|g^- (science, 219, 715-721(1983) ) ©«««£ 

20 BIB 1" «k -5 fct^l^ ^d-->/ 
-9->Cb©MtlKB2ftt"&o 

it § c t .© t § § t> © -c * n li 4* »c is jg $ n 4* ^ o t 
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* .5 aft?© ? ° * - * " - basic p rotein ®^ d:& ~ 

V* (J.Gen.Virol.. 68. 1233-1250(1987). #HfJ ¥ 1 - 2 
10 8 5 1 9 8 ^ ) . 

sea as fc'u y * - i x afc^ss 

15 a«oaffl«©T«oaa«:iS0f^EiB , fn«J:^o 

UtfpAci73s pAcYMl^^i*?^ W 

hp a c ym i *<-ffa-e** ? 

20 . (fcfc*.!*. 1 - 2 8 5 1 9 8*&«. Mol.Cell. 

Biol., 3. 2156(1983). Proc. Natl. Acad. Sci. USA. 

82. 8404(1985).. Nature, 315. 592(1985), J. Gen. 

Virol. .68, 1233-1250 (1987), Bio/Technology. 6. 47 

(1988), n%L&¥, $7S, 1 4 6 H ( 1 9 8 9 ) ) . 
25 - KJtKfcPCRSKTWfib 
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+ a n^-f;PXDNAt*SAailiatl3-h7>^^ :t 

-H?^ 3 -K-r*l acZ.*felF*#Al/T*J<Ct36< 
7. D N A tt'HKTif JR3 flT 1^4 0-C ( 7 r - * > * * > 

(Spodoptera frugiperda ) 
25 Texas Agricultural Experiment 
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t^ti.n RniUHn Nnlbhb Texas A&M Uni versi 
tfMW 6 .-0 - 3' 7 9 8 8 «fJ»BB 6 1 - -5 .7 8 7 

±12© J: 5UTII8bfca!l^ + * D ^ AX 

« t -r § # >; ^ t* k ( * > ■/< ? n ) £ » jr t* & • 
ffi & x. a * * n ^ -f * * # i * ^ t6 ft & ■ © T * * n li ft 

■ {C «J R $ n ^ o AcNPV^SCfift^S 
10 * n **£ftfibfc*£, Mil^;^^ 

0 ft is * £ to AS t b X li x # . K 7 r 7 • 7 4* * * / 
(Spodoptera frugiperda ) ID A ft £ © * &® * * © *> 

Hi^^ltS^itbtli, n-x§it, SF- 

15 9 0 0 il^ >f-Xy?X-tr;b4 0 O^ft^E t'Ol^Sl 
tl^^f U:feO, ***** lt^ttl> *> ©©^"f. 

M&^S^** 0 ?^^**^^^^^©^ 1 ^ 

ft: U ^.7*^ K#a££§8S&ft5BflBI ( 6 0 ~ 7 2 H# 
25 mgBO££1"tttf«*^o 
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CifJilt^C t^T'#5o * © * -c t> # jc, ft /3 2 - 
G P I 'fit ft £ fc li * Jl V t D fcT > £ 0 U > H R £ ffl ^ 

*H»JCD^S 1 li> C © J: 9 C bT# t>n/c P 
* W "f § # 'J ^ 7 * K a fr c U >BR*fi^^*fc . 

^ ^ * - * * ^ i* £ s ® £ ft 



WO 95/14231 



WO 95/14231 



PCT/JP94/01929 



20 

mfflb4*fcbJilB%ff ~ 
?|R, 1 982^1 2^1 

®E§J*^g ESBfitTiJ W** 5 B* ran***©** 
5 ©>fAyTy-fr-f-a*iI&-ffl-JEB* il W £ 
1 9 8 3 ^3£*T 

® r/Wtf ?y ) - x A - , 

1 9 8 6 ^1 0 3 9 B 36 

© TMethods in ENZYMOLOGY Vol. 70J (Immunochemical 

10- techniques (Part A) ) 

© TMethods in ENZYMOLOGY Vol. 73J (Immunochemical 
techniques (Part B) ) 

© TMethods in ENZYMOLOGY Vol. 74J (Immunochemical 
techniques (Part C) ) 

15 ® r Methods in ENZYMOLOGY Vol. 84J (Immunochemical 
techniques (Part D:Selccted Immunoassay)) 
® r Methods in ENZYMOLOGY Vol. 92 J (Immunochemical 
techniques (Part E:Monoclonal Antibodies and 
General Immunoassay Methods)) 

20 (®~®tt7*r'iy?7l'*it36fl) 

l, - h- © * i 0 2-G P I>f®KM>IVtKy 
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« 1m L . aK ij ^< "J * V t tft J& l ft ^©ffiftfrfclfcg ft & o 

5 ii ( < a, * * i/ y - -tf © « £ . fctttfjiift**s 
cff F^f^'^f r^n * 8s jm b ^ ^ 1* n © 

t *» ^ it tfe * » iw as g % # b n ^ aa £ ^ tc # & -r & ft 

© it £ £fli 1" ft li J:' ^ o ^ *>* * S f5 ffi ffl -r s ^ 'J ^ 

*$&9!<d#&i i*t>* ± $ © a 

* -f > I Vt > V t N - © 7 ^ /8S5!**St 

15 itfct), * © «! © ai is tt * ti'ff e b/iiMS^K^a-r 

5 J: -5 ic ii a £ * £ fc> * n £ ^ o 
' fc t ±EEL I SAS^HJfif 5fc»0*y h 

20 © B 2-G P I # © K y -f > I V t F y > V t N-© 
7 ^ y if BE >1J ^tft^'J^^f K 
<8)B3S«»«;ftffi$ r *?''.):/l8;ft 

<5>r» *«©«*&'(*« 

25 (2) #5B H Ji©:£8s2Xtf*ftKgffl"r3*y h 
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.ffift©lgiiifcf£:E.t 0 h-:/ ( & ft K « SB ) (4 K ^ > 
I V £ * & 1 1 6 m it T.& O . iSfiLftOM^lwIijfiM* 

b % k y >vii#g-e£^fcv*9fcia£f!ifflbfct>® 

5 T $> & > iS 2- G P I KM > 1 ; ;i 

ffi * £ W b , j^oFM > V t M - © 7 i 7 a 12 m £ 
% n £ i fc # 'I ^ 7 f H\ * fc « * ft t & Qt'to CfflSt 
THT*>aiBKn;:H^## U -^^^ K££fti;:*££3.-fr 

10 N 2 fcttffl T -5 # U Kl*> )S 2-G P I f © P 

y v t n - © t '« y a ie m & x m s * fc # «j ^ ? f- k . 

* fc li * *x » tr «'« b "t ^ T 4> « ffi » c K * /J * 
'J^^f KT*^ ^ # 'J ^ 7* f 1 K K tf 5 £ 2- G P I 
15 tit. m$iM®&*<z> 0 2-G P I tmfp.t % C # *C #\ 

4# K $ 1 HKi$ft5-t M2-GP-I ffflUOH 

*' 'J y 7 -.-tfttSJSfe ( polymerase chain 
20 reaction ; PCRS) ?ffl^Th h/3 2-GP If O^I 

tiK^>r>*#^rtsfie--?*^tf6b. £ $ b it ? 

. t ^ # ^ :/ k ( 9 y ? Sf ) ^tits^Siao 
25 liiflt^ct^T'i^o 
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ft ft K li r # >J ta ft kf - >K * 'J * f- u > % is y - 
t" - > -tf > £ S £ ft , ;n>-lli*7l/08 
5 & £ ft , t-fo> % iKiJ7?U7; h\ # 'J T ? 'J 

d . - h ij h „ ifs \) d h* v y % jK »j ^ f- p > y * > y i/' 

TfcoTfcfltfrtt^. ;:t% S It S t U T tt , 7.R $ g , 

io 77 ;u 4? + */ ?v & s 77 ;i/ # - ;i/ S x -f $ y s 

c © J: -5 ft ft li > * > ? K ©•» * tt O * v> i* * ft 

Si^ft «k $ HftfiUKIitf 'J i£ft tf-;K 

t:uf ^, is > - i? ¥ -Ji^y >&m&&, 
15 *f-'i/;/-ft#vi/>r>»*E'&fr. ^ n > , # >j r 

? ij ;l/ T . $ K . ** 'J T ? 'J oa.h.U, # 'J 7 n £ U y , 

* U / f- is y >* ? >j is - h t* © £ ft ft if (i % & ft £ 
* yts ■ JbE®»*8ii£W-*- s^^^icf 

25 i L T Mu E B 7 U - h (5*^f AXJtS) , 
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a ) . v + c ? > ^ a » ) # a? * on * 

fi ft © li , ¥ ffi (v^^d^^-^I/ - 
if ) -ft £ ifito * 3 n > ftfl £ £ K £ b i§ £ « ft © & ft 

io >*££&££©&» ©^ftfrsaiiafl lt'It^ is «k < > 

#369!©£tt 2 ft. d © «k 9 K Lxn h tite. J5 2- 
GP I + © K / -f > I Vti-OT; ;IIJ!^tf U 

15 ^^f-K*ffi»(iie^S*fe*>©*BffiKI5ttTffiffi 
$ titt v>o 

fcfcli, EL I S A £ £09 H £ If . * 3& 9! © £ 2 
20 £^ftW JCKIB-T ftH\ £1% /S 2-G P 1 + © K / >T > 

H - © T i yaEW^^jS^-frfcsK'J^^f- K * fi ft 1= . 

(fc i>L.ft\ JfiL ^ . jfiLiitt £) £JSJH U ^'J^^f F 
25 fcttfc«*©tS;ft*Kl&3-frSo 'JxA^*!, 



I 

I 
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M ^ kWgtffcitf&r?^ 7 U > fit ft ( 3: *. tf , ^ ^ * t -> 

# n tz m % n j r a* is -r § fit & © * * % % t n « * ^ « 

* H *M © # & 2 £ M t 6 fc'fc © * y h t> n ± i£ © 

IS2-GP I+OKy-f >I ViH-<D75;8E5I**. ! 

Hta^tsa^tt ntij^ * © ffe © At 

■ tf J: l^o 

15 fctitf, l-CEL I SAft*«Illf 5fc»0+? h 
(D yS 2- G P I * © K / > I V t 1^ - © T i ^ Wt IE ?IJ 

20 <2>B*«»ffiftffi7 , n:/y 

0)fE*i*K©«*in;ttift 

■ (3)#38 9l©£ft3&tf*tt(;:ftJfl-fS*yh 

* H © 15 ft 3 li , £ 2- G P I * © K ^ >r y V (I >J > 
25 ItHiOfc^SBtta^fc-fSCfc* ©£ U >BgKtf£»:S«e 
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Snrir77TTv*TET7T*«T* set, ;© 
x e h - 7 ii 1 1 n n r s # , fm>v^'j > m i 

/:fifl:^'J > HI K © ft t) C f# 3 t ^ 9 ft £ * fl ffl 
L fc "O ? & »K ]3 2-GP I+OF^VI VtF/^ 

li * ft fc £ W ft 1 1 X ^ X & ft f 6 65 K ft « >J * 

i "fo F^ > i v t FA-f >vtH-©7 ^ j mw.m 
^ ^ 1 1 ^ =k 'J ^ ^ f f t- ^ f ^ 'J ^ ^ f f ia- 1 1 

15 5)5 2-GP I fc 14, Ht -a £ 2-G P 

Kt^t't, #i:H 1 i:*S*i5t Fi8 2-GP I £ $? 

:©J:?4^»J^^f Fli, ItJ » © * % !8 © # ft l t 
(I, fr° ] ) t y - *f %kKfc& (polymerase chain 
20 reaction ; PCRfe) £ffl!^Tth£2-GP I *©&55 

^/N^^o^^/U^^M^iiAT'M^X.^^ X> a * ft » 

u coiss^^^x^iijua^i^^t, grot 

ti^U.^f F ( * > '< ? K ) £ & £ f 3 2f & K «* t) 
25 lUtKt^T^. 
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9 S 14 £ £ * © £ ® I- # A t -t> © T * ft .ti 4# (I R 

fi#©$#l;U¥«tt(^-r?n>"-f£-? , l'--K' 
5 x^X^tti:) , ( t*-Xft if) , flftt 

if) . tttttt, JHItt> atfc^tt ( y r y ? X-tt^tt 

£ ) # £ # m^$ti\ ■m%&fct&vizM « © 

'* IS D JJ © 15 3 li , :OJ:^:lt#bn/:, £ 2- 
GP I +■© K y > I Vt KH>Vk|-OT;;l 
ffi ?0 £ ^ Wf £ ** 'J ^ 7 K*ffitt**-e©»iiiC*A 
15 bfcflfti:»^$tfcfeo*l«.ttSt lt!6J|lts: 

r«^i*-c*ntf v *©fli3eJiia-*fr«ttiwi!R$n* 

fctll^ EL I SAS^Ii:|if, *369!©£8; 3 
20 *a#Wi:K!Btni^ jS2-GP I +OKy-f > 

i vt k ^ >vtisi-©T* yaEie^^wrs^y 

fc@ffiri/-h©«-«>x;nc»«K« ( * I* , ito^, 
25 5£$t5o 
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( t it li > * ^ * * y - -t* S Ift i£ I gG^ftif) 
S K ( * & * * ^ - © * £ > & * li a' K ffc # * K 

* 'IS b j © # & 3 * n si t § fc » © * y h t> ± a © 

10 0 2-GP I * © F ;M > I V t Ky<>VfcH-©T5 
^t«:t*ttail/Tt?!), *©fl6©l*JfcW3IM:SJ8 

bfcaBjeftK^ats^fca^fc^k^ft'**^ 

15 fc'iiUi, ±EEL I SAtti*»t5fci60*» h 
li T E © ifr3i fr&flUS$tt$o 
0JS2-GP IfOK'M> I Vt K^>VfcH--0 

7sy$g2^£££t** , ; / <:?^K£jii£S£'e©s 

ffi ( c .* A b <* K » £ * * * @ # « * 
20 <2)B*a»tS:*!S/D^y 

<DEEfc]^lg©1g^in;ft& 

HUM 

25 (1) C*SSfl!^t>©K^'fV^*filc : f-©flFfi 
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X 'J J 1 • ( polymcraco chain reaction ; 

.PCR) £18 ^TtM#Ky-T> fct b£2- 

G P I © « £ * £ fiK b > £ $ b & £ * a a -5 

5 # g © K > -r y (F^vv) * # * b *■ & ft * © 

^TfcU llHTffl^fcb h]32-GP I 

10 * * tt '< * * D £ 4 ;l/*36SJ6"Cfc!fc*. , >-f^;*<Dft 

Sfffl^SS?^'^ - (pAcYMl) ©BamHI 
gtf&tUfASttTl^fcfc, h h 0 2-G P I 
5'. #HK«8©Jb»n::ttSLs teB^J-rtfc&fc 
f -5 *° U ^ K »J > ffl & ^ K > © "f <* -h £fs © B2 #1 £ 5 ' 7 

15 ? 4 v - t Ltffl 

c-ogS, 5' 7 5 -f "7 - ©@2?iJ l*TE'© t tJ t) t 
tK PCRT*ifiPs£ftfcDNAIgrJt©Jt#J ( i ft © it ft 
^ © 5 ' AO ) CBamHIStt^RUS*^!^ 
5* -CTAAT AAAAA AACCT ATAAA T-8' 

20 £iz. b F/S2-GP I. till iC/Tt J: 9 V / J 
yft=f- rt©-"o©' »S - S (KM>VO* = o') C 

25 §15 ft *> e> K y -f >voaitoEWi:Slli!i4E?!l, % 
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6 HB fr 5 ft I f ^ gfi ft? 3 K > A T G © A + 1 h. L ft 
© £ , + 7 6 3 £ + 7 9 2 £ T © 3 0l<D$Si:4Btt 
ft 12 W £ M ffl L o K , K^>IVOftft<DS/ 
X r ^ > © ft II » it =» F>^iltt|3 K » R *< f? 

5 ihtSi^Cf Sttfei:, # 5 ft fc S'fc ^ £ & ^ ? 

8CE c oR IStt^Stffc. c©j£H. 3' 

ft fc D'N A K Jt I* B a m H I tEcoR I o T «J 0 • 

io ffitcBt-i^o 

5'-ACAGA ATTCT TAACA ACTTG GCATG GCAGA-3' 

UT> /82-G P I «fc**ll*&A/£p A c YM 1 
^TPCR.^^:, P C R £ ft ? ft & © * y ' Hi rfr IE 
15 $ ftT & (3 (GeneAmpTM PCR Reagent Kit with 

ArapliTaqTM DNA polymerase , SfiiS'lRSE, * 7 v > - 

7 n 7 -> a it SS jg ) V P C R © J: ft ft 8? ft li © * h 

COfctrUTiieSftfcDNAKJi-M:. 0. 9%©3I 
20 KOTSSfD-XSaft^ia^lL, DNAlft^t 

• IfcopNAKrH-fclsliR-fSEftfcUTIi, * © 7 # n - 
25 ©£*©*? ht>»ofrT|j|R3ftT:fc?) (DNACELL , 
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GENECLEAN II. 7 * : 3 ( * ) Use) . R*y h £ *J ffl 
LTBtoOD'NABrJt^IslUU tfSS-T^c:t%T'§^ 0 
ilfjt. PCRlU-jtJIKBSnfcDNAKfrOSSli 
5 ¥ft"CI*#<> 5' ^OICA^^Hj ITl^fcfc, T 4 
DNA # ij-y 5 -tffcttffl Ufc* y h (DNA Blunting 
Kit , £igitgi& • 0 0c) y^TftftL/:, 

¥fc<fc $ flfc D N ABfJt 14. Sma I « 3 ft /c 
p U C 1 1 8 Br it. t ? 4 .V - is a y K E£ £ ft to . p U C 
10 1 1 80Sma Iill!tii:-I?D-;^rL/:o 7^* 
- 5/ s > S 161* . T 4 'J # - -tf £ ft ffi U * y h (DNA 
Ligation Kit, £fi$g& • 05c) fcffl^Tfr-^fco 

C © » II U T « « • ?D->^f:DNAlK-^D I 
-IVi£^ ($21) <t if i<„ 
15 11^3' ^H7-?fiKti:J:{), ±EtH 

l*\ 3 ' - ..t bt+ 5 8 8 ^&+6 1 2iT(D 

E 70 * £ n L , K > R E c oR I $ ft £ 

l/:T!e0SIS2^l*tt 5 3 ' ?7^-*I^ 
20 t % .lEiH*©'^fti:t IVtFHWO' 
^F^>^<Ift? (DI-I I I itfci 1 : £ 3 H) 

5' -TTTGA ATTCT CAGCA TTCTG GTAAT TTAGT-3' 
(2) N*Sffl^^O hV'f >^*'Ifi^0ftS 
25 N3fc«fflfr6©K;<-r>fc&»fe* ; t>C5fcJBfl!frS>© 
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t*^*> N*ffl©«fc*EW*#ttCfc*3-£* t£ 
&<Dtztb® ij -y-EHI .feffeo T t * -5 o J:oT> g ft 

5 T^£DNA^JtiN*M©Ky>f>£KffebT^<5ii 

if, 'J-^-B«*3-Ft5DN'Allrfri'PCR 
t\TWfif 5 o ■ c tilts C^I^^FH^* 

5. t4*^ P CRCffil^ 5* 7 5 << v - lisuE© 

y - e m ^ e» k * -r > i c^mos* ( + 4 9 ^ £ + 

7 2 ) K fi fit ft E JIJ £ £ £ b T , cncEc o R I ft 
15 tt£*AUfcTE©Efl©fc®*ffl^fco 

5' -GGGAG AATTC CGTCC TGCAA TAGC-S' 

"-t tr-Br fr*tt«Lfcft,'lir&©#B;T?iKJ0DNA!BrJi- 
£ fif fi L > pUCl 1 8^®? n- - >r^if ofc. 
20 & i: > N^M©Ky-Y>«-^^b^ilfc^©PCR(: 
iSftfiKfc^TIi* IIHT P I O c DNA 

# P U C 1 1 8i:?o->snt^UO*ffl^, 3' 
;5-f7- Htv^f ?D-;>/f^ h©H i n d 
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- t> b < i i J- • - '< - it > \ > ^7^?-^Ffe^g^M«^fE 

^ * ffl ^ T *> 0 , ^nb^Sfflt5?Ui5o 
5' -CCCAG TCACG ACGTT GTAAA-3' 

5' 7 7 J v - {4 % ^^*$t5FH^^0 
5 fcOKy-fV^frtfTOfflfcOEfllfcfllffll/, •> ^ ^ ^ 

EcoRlSittHAlfc. BSS-Sfc^K^-fffc 
5' 77^v-©£gE^J&tff'JffiLfc£gE^J©fttt 
li T E 0 t>. T' & £ o 
10 . • K y > I £ft£-f S it ft? (D I I - Vlfe^ : I 
, 4 1) 

5' -ACTCT GAATT CTACA CCCAG AGTAT GT-3' (+226fr 
£+252£T*) 

■ FH>IS0 ! ri^^*t5S£ : F(D] I I-V 
15 fcfc-dP : 0 5 0) 

5' -GTCTG GAATT CCATC ATCTG CCCTC CA-3' ( + 406^ h 
+ 432£T) 

• V / 4 y K I • I R tf I I I £#£1" Sit'fc? (D I 

v - vie? : % 6 H) 

20 5' -CCGAA TTCCA GGGAA GTAAA ATGCC CA-3' (+592fr 
£+618£T) 

P C R £ ft 1^, Wai/fcJSt4<0*0»ff-CII!90 
DNAKJt*imR-«f«tTpUCl 1 8 ^ ? a - > ft 
25 l/fc, 
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C 3 ) N * . C £ frM O 1 ? / ^ > & ft £ I fa & & ^ ^ ^ 
DI I-Vitfe^fcftSfcbT. C *fO0 K f > £ 
5 K y -f > iRtfK^-fVVfcftfcbfcitfc^fcftSbfco 

taopVLD2 5' y^-r 

v _ £ # 3 ' 7 y j v - (i m m O D. I I - V it {k^ £ ft 
RUfcl£fcH-©t>®£ffl^"CPCR£fTV*ftt!Ufco 
:(Dil£?*DI I-IVil^tf^o 
10 ( 4 ) f^*.*fi?0«'»^?^-^0'IA 

£ K ^ W > ft ffe & £ ^ £ '< * a n * -f ^ * K * A b T 
aA«HlBHfe^T5SaS-&5fc*. pUCl 1 8 J:0S 
Witfc^fctt & ffi.b. R»^H-i>VL 1 3 9 3 ^ ? 

15 ?t£t>*>, C*«OK>'T ( D I - IV 

StfD I - I II) O * £ - B a m H I t E c o R I t 
O ffl#5 «fc 5 K?"? >f v - fcKff- bT & * ©T, M 
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FIG. IO 



(Non-oxygenated plate) 
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FIG. 13 



(Non-oxygenated plate) 
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FIG, 14 



(Non-oxygenated plate.) 
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FIG. 15 



(Poly-oxygenated plate) 
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FIG. IB 



(Poly-oxygenated plate) 
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FIG. 20 
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